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PREFACE. 



Geoobaphy has of late yean assumed that position in the business of Education to which, from its 
interest and importance, it is so well entitled ; and it is now found that, in order to do justice 
to its claims, it must be taught in a manner more systematic and orderly than was formerly con- 
sidered necessary. The most obvious means of facilitating its study was the separation of its 
component parts into the great divisions of Physical or Natural, and General and DESCRiFrrvs 
Gboorapht ; and since public attention was first directed to the advantages of this distinction by 
the Author^s folio Physical AtUu, many elementary treatises have been published for the pur- 
poses of general instruction. The subject-matter of each of these will find its appropriate illus- 
tration in the following Work, which has been prepared expressly for the purpose of conveying 
broad and comprehensive views of the Form and Structure of the Earth, and the principal pheno- 
mena affecting its outer crust 

Beginning with a representation of the Oceans, Lakes, Rivers, Mountain-Ohains, Plains, and 
Valleys, of the different portions of the Globe, it proceeds to the distribution of those elements 
by which its sur&oe is affected — Earthquakes, Volcanoes, Heat, Wind, and Rain — and concludes 
with the actual occupation of its surfiioe by the different races, fickmilies, and species of plants, 
animals, and man. 

The object of Physical Gboorapht, in treating of inorganic matter, is to represent the Earth 
in its natural state, divested of the accidental or artificial divisions which have been introduced by 
man's agency. By a patient study and careful comparison of numerous &cts, the knowledge 
requisite for such a representation has, within a recent period, been greatly extended. Comparative 
Geography has led to analogous views of the structure of the different Continents similar to those 
which comparative anatomy has established in relation to the lower animals and man. The 
bones and arteries of the latter have their representatives in the mountain-chains and river- 
courses of the former. Asia, in its continental mass, presents a picture of majestic unity ; Europe, 
indented and broken up into numerous peninsulas, exhibits an example of the greatest diversity ; 
while the Western Continent is remarkable for its grand simplicity. Again, contrasting climate 
and position, we find that Africa^ presenting the greater part of its surface to the burning rays of 
a tropical sun, has all its days and nights of nearly equal length — ^the diversity of the seasons 
being almost unknown ; while, in the frozen regions around the Poles, night extends its absolute 
empire^ ^ day disappears with its radiant cortege, or if it shines, it is but the longest meteor of a 
long night"* 

Physical Geography teaches that there is an intimate and reciprocal action of Man on the Earth, 
and of the Earth on Man, without attention to which it is not possible to understand the national 
character or physical development of a people. In the East, his wants being easily supplied, and 
having no necessity to struggle with nature^ Man resigns himself to indifference and fiitalism; 
while in the West, in order that he may live, he must conquer the obstacles which nature opposes 
to his progress; and hence much of the energy, the perseverance, and the intellectual pre- 
eminence which characterise the races of the West The whole character of a nation may, as Dr 
Arnold observes, be influenced by its geology and physical geography. *' Who can wonder," he 
says, ** that the rich and well-watered plain of the Po should be filled with flourishing cities, or that 
it should have been contended for so often by successive invaders ? '* t It is the abundance of its 
coal-mines that gives to England its pre-eminence in the manufacturing world. China is chiefly 
interesting to us for its cultivation of the tea-plant, the Molucca islands for their spices, and Siberia 
for its furs. It is owing to the nature of the soil and climate that the southern states of North 
America are essentially agrieutural ; while, from having fewer advantages in this respect, and 
greater geographical facilities from searports, the northern states are almost as essentially manufae- 
turing and commercial. 

The eminently suggestive character of the Maps will, it is hoped, enable the intelligent teacher 
to draw many such contrasts and comparisons. Physical Geography is the history of Nature 
presented in its most attractive form, the exponent of the wonders which the Almighty Creator 
has scattered so profusely around us. Few subjects of general education are^ therefore, so well 
fitted to expand and elevate the mind, or satisfy the curiosity of youth. 

* RiTTSB. t Ltdnru on Modern HuUny. 

Edinburgh, 31«( January 1852. 
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Plate t— (Frantispieoe.) 



Fig. 1. The Mariner's CompasB, distinguiahing the 
true and the magnetio north points. 

Fig, 2. A River Course, with arrows pointing the 
direction in which it flows. The right bank of a river is 
that on the right of a spectator situated with his back 
to its sourca 

Fig. 8. A Ship at Anchor. Anchorage or an^or- 
gnmnd is a plaois unimpeded with rocks, where the 
water is ndther too deep nor too shallow. Sounding — 
to ascertain the depth of water or the nature of the 
sea bottom — is performed by means of a lead attached 
to a line divided at certain intervals. Soundings, or 
ascertained depths, are marked on sea-charts in 
fathoms. (See fig. 14.) 

Fig. 4. A Lake or Inland Sea is a portion of water 
surrounded by land. For the comparative sizes of 
lakes, see Plate 8. Woodlandi, or Belvai, land covered 
with natural timber. Llanoa are vast plains of South 
America, alternately covered with rank vegetation, and 
reduced to a desert state by drought. 

Fig. 5. Firth, or JSstnary, an inlet of the sea connected 
with the mouth of a river. The term firth or frith is 
sometimes applied to an open channel, as the Pentland 
Firth, in which case it appears to have originated from 
the Latin /rdfim; but, as extensively used on the east 
coast of Scotland, it is undoubtedly derived from the 
Jiord (pronounced Jiwrth) of the opposite shores of 
Scandinavia. 

Fig. 6. Qulf, a recess of the ocean or of a sea into 
the land. It is often used monymously with Bay; 
but tbe latter is applied either to a huge or small 
extent of water, while the former is used only to 
designate an extensive recess of the sea. 

Fig. 7. Bay, a large or limited recess of the ocean, or 
of a sea. (See Ou{f, fig. S.) The mouth or mouths 
of a river is a term used to designate the countiy near 
its entrance into a lake or estuaij, or into the ocean. 
Tbe French word embowehwre is often so applied. 

Fig. 8. Strait, a narrow passage between two conti- 
nents or islands, or the entrance from the ocean to a 
gulf or lake. It is sometimes called a channel^ and is 
often erroneously written Straits. See also fig. 0. 

Fig. 9. Delta, from the Greek A, a term applied to 
alluvial tracts between the bifurcating branches of a 
river. The best example of a delta is that at the mouth 
of the Nile. /f<Amiw,anarrowneckof land joining two 
peninsulas. If the Isthmus of Suez were removed, 
Africa would be an island. Oataraet, a sudden fall of a 
large body of water from a considerable height ; the fall 
of a smaller body of water is called a eatcaSe, A rapid 
is produced by a gradual declivity in the bed of a river. 
Bapids are sometunes navigable. 

Fig. 10. Fromontoxy, a tapering projection of the 
land into an ocean, sea, or lake. Cape h a part of the 
coast extending into the water beyond the general line, 
as in fig. 6 ; or the point of a jpromontoiy, as in fig. 11. 
Headland is a high bluff portion of the coast not pro- 
jecting fiy: into the sea. Ardiipdago, a sea intenpersed 
wilh many islands, as the JBgean Sea. Breaken, 
a name applied to rocks or banks which impede the 
motion of waves, and cause them to break or foam. 

fig. 11. Peninsula, a portion of land almost sur- 
rounded bv water. When the neck of land which 
joins a peninsula to other land is narrow, it is called an 
Jethmut, 

Fig. 12. Desert, a tract of sterile land, covered with 
sand or loose stones: the term is often applied to 
uncultivated wastes not devoid of vegetation. Odsie is 
an isolated spot in a desert, where perennial vegetation 
is supported by springs. 

¥ig. 13. Chion of Mountains, a series of elevations 
linked together continuously, so that their length 
greatly exceeds their breadth : the Crest is the highest 
part of the range. Peak is the term applied to the 
conical or pointed summit of a mountain. TabMand, 
or PlaUaUf is a portion of the sorfEuse of the earth 



elevated above the level of the region in which it is 
situated : it may be entirely surrounded by mountains 
or cliffs, or only bounded on one side by higher land. 
WaleniUd is the ridge line, fh>m the slopes of which 
watera flow in different directions. The space enclosed 
by a watershed is called a Riwr-hatin. A Portage is 
that portion of the watershed over which goods or boats 
may be transported from one river to another. 

Fig. 14. High-lands, or Mountains, are represented on 
maps by means of shading, which is, or ought to be, 
darker in proportion as the height is greater. The 
shading is produced by lines, or hachuret, placed along- 
side of each other, or bv graduated tints. This scale 
shows the requisite depth of shadow necessaiy to repre- 
sent any elevation, from a plain to a slope of 45°. 

Roads, or Boadstead, an open and exposed anchor- 
age-ground where ships are sheltered under lee of 
the land. Sandbank is an accumulation of sand un- 
der vrater, diminishing the depth of the sea. Surf 
is the name applied to waves which break upon a 
flat shore. The character of a coast line, whether bold 
or flat, &c., is indicated on charts by signs indicating 
diflb, dunes, sand, mud, shingle, Ac. 

Fig. 15. The different forms of mountains, cli£b, &c. 
shown in profile. Topographical plan of a Glacier, show- 
ing descent of frozen snow, and Moraine at the bottom. 

Fig. 16. (Upper section.) The method of oblique 
hill shading adopted in the new survev of Switzerland, 
and other Continental maps. The light is here repre- 
sented as coming from one side only, thereby increasing 
the effect of relief. In vertical a^n^mg (lower section) 
the light is supposed to fiill peipendiculady. Accord- 
ing to this method— which is adopted in the trigono- 
metrical surveys of England and franco— the effect is 
less picturesque, but greater accuracy is secured. 
Voleanic peaks represented as they would be seen 
vertically, from a great elevation : the same, as seen 
horizontally from the surface of the earth. 

f^. 17. Contouring is a method of representing, by 
lines on a flat sur&ce, all those portions of a mountain 
which have the same elevation. The shaded section 
is supposed to be a rock in Uie ocean, the bottom of 
whidu A, is on a level with the surface of the sea at 
low water ; as the tide rises, the line of levd, or contowr 
line, is successively raised to 1 ^, 2/, &c. Tlie lines 
under the section show the projection of the oontoun 
according to the principles of surveying. 

Fig. 18. Phm of an isolated mountain, seen vertically, 
with contoura shaded according to scale fig. 14; the 
sections show the outlines of its several sides, with 
their elevations in feet, and method of shading. 

Fig. 19. A portion of Palestine, with the Dead Sea, 
to convey an idea of the method of representing abso- 
lute height and depth, vertically and in profile. 

Fig. 20. AtoUs, or lagoon islands, are circular reefr 
of coral formation rising out of the sea and enclosing a 
lagoon. Other fonns of corsJ reeft are shown in fig. 21. 

OLIMATOORAPHT. 

The names of the objects represented in the view of 
atmospheric phenomena are given by references at the 
bottom of the Plate. 

The Barometer scale shows how much the mercury 
fidls, for eveiy 6000 feet, in ascending into the atmo- 
sphere: thus, supposing the temperature uniform, 
and the height of Uie mercury in the tube to be 30 
inches at the level of the sea, it would fiJl to 94 inches 
if carried to a height of 30,000 feet. In measuring the 
height of mountains with the barometer, correction for 
difference of temperature between tiie base and sum- 
mit, at the time of the observation, forms an important 
element in the calculation. The Thermometer is divided 
into degrees, according to the Centigrade, Reaumur, 
and Fahrenheit scales — the former of which is mostly 
used on the Continent, and the latter in this country. 
The temperature at which water boils at different 
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elevations Iibb been need as a means of ascertaining the 
heights of mountains. 

The diflferent kinds of winds are named according to 
their estimated velocily in miles per hour, and the 
scale shows the calculated amount of pressure, in 
pounds, exerosed by eadi on a square foot of sur&ce. 
The scale on the right side of the Plate gives the ascer- 
tained amount of rain which falls in (Afferent places, 
showing the remarkable increase of quantity in pro- 
ceeding fipom temperate to tropical countries. 

Plate 2 

Qives a connected view of the ocean currents over the 
globe. Iliese ""g^^*** marine movements are distin- 
guished as eontiant, periodicalt and variable currents — 
the latter two being produced by winds and tides. The 
constant or ocean currents commence at the South 
Pole, under the name of the Antarctic Drift current, 
which, after pouring a stream of cold water along the 
shores of Ghue and Peru, flows W. through the Pacific 
and Indian Oceans, entering the Atlantic by the Cape 
eutrent. The direction of the stream is now N. along 
the W. shores of Africa, till, near the line, it is carried 
W. by the EqtuUorial ewrrent, which, entering the Gulf 
of Mexico, originates Uie Oulftiream, This remaikable 
current carries an immense volume of warm water from 
the Qulf of Mexico across the N. Atlantic, in a N.E. 
direction, towards the ^ores of Britain, France, Nor> 
way, and even to Iceland and Spitcbergen. In the S. 
hemisphere, a stream is understood to flow from the 
Atlantic, 8. of Cape Horn, into the Pacific Ocean, in 
order to commence anew the circuit of the globe. The 
diagrams at the foot of the map show — 1. The globe 
divided into two hemispheres, the northern, of which 
Britain is neariy the centre, containing the greatest 
amount of land, and the southern, the most central 
point of which is New Zealand, the greatest amount of 
water; 2. The thickness of the crust of the globe, as 
estimated from the highest known mountain and the 
deepest measured part of the seSy the difference being 
upwuds of lOi milea, 

Plate 3. 

All the most important lakes of the globe are here col- 
lected, arranged in the several continents, and compared 
wiUi each oUier in sixe, form, height above or below 
the sea, depth of water, and character of the countries 
in whidi thev are situated. Their division into fresh- 
water and 8ait>water lakes does not admit of precision, 
as slmost every degree of saltneas is found between 
the freshest and the most salt. Their chief charac- 
teristios may be thus stated : — 1. Those which have no 
^>parent affluent nor outlet : these are generally small, 
bnt» being fed by subterraneous springo^ are more per- 
manent than liutger lakes. 2. Those which have an 
outlet^ without any visible affluents. 8. Those which 
receive affluents, without having 'any visible outlets. 
These are common in Asia ; the most striking examples 
are the Caspian, the Aral, and theDeadSea. i. Those 
which have both affluents and an outlet Among fresh- 
water lakei^ these are the laigest and most numerous — 
as Ladoga in Europe^ Baikal in Asia, Tchad in Africa, 
and the Canadian lakes in America. The outlet from 
a lake is sometimes subterraneous, as in the case of the 
Lake of Jouz, in Switserland. Lakes are not subject 
to tide% and many of them never freese, on account of 
their great depth. The laxgest fresh-water lakes are 
those of North America. The highest are Sir-i-Kol, in 
Central Asia, 15,600 feet; Kansarowar, in Tibet, 15,256 
feet ; Lake TiUcaca, in South America, 12,846 feet ; the 
Trftb Lake, in Switserland, 7200 feet Lake Superior 
is only 596 feet above the sea. The most remaikable 
for depression belov the level of the sea are— the Css- 
pian,88feet; the Lake of Tiberiasy 829 feet ; and the 
Dead Sea, 1812 feet 

Plate 4. 

In this map the world is divided into its great river 
basins, showing by colours the different oceans, seas, 
Ac, into which the flowing waten of the several conti- 
nents dischaige themselves. From this an idea may 
at once be formed of the general inclination or slope 



of the different continents. Thus, in Europe and 
Asia the longest rivers flow towards the N., lowing 
the gradual slope of the continent in that direction; 
while the ahortest flow towards the S., showing that 
the inclination in that direction is more sbrupt In 
America the long gentle slope, as indicated 1^ the 
rivers, is towards the east, the short rapid slope 
towards the west The great basin of the continental 
streams in Central Asia presents a laige portion of 
the globe in which the rivers dischaige themselves into 
inland lakes* and do not immediately reach the bsil 
Similar spaces occur in Africa and ijnerica. Li the 
diagram at the foot of the Plate, the principal rivers 
of the diflforent continents are, for the sake of com- 
parison, drawn to the same scale as that of the chart, 
and their length is stated in English miles. 

Plates 5 to 10. 

This series of maps is intended to convey correct 
information regarding the relief of the continents 
and of the British Isles. Tlie phytieal position of 
a place, or its elevation in the atmosphere sbove 
the level of the sea, is an element of as much im- 
portance in regard to its climate, vegetation, and 
other droumstances, as its geooraphieal position, or its 
vicinity to, or distance from, the Equator. This infor- 
mation cannot be conveyed in an ordinary geographical 
map, which must necessarily contain many names and 
political divisions, to the exdusion or obliteration 
of the purely physical features. The forms of rehef on 
the globe are varied to an almost infinite extent, yet 
they may be claBsified according to their most promi- 
nent features. These are — 1, Mauniaine which, dis- 
posed in linear chains or scattered in isolated groups, 
extend over the 8urfiu)e of plains and table-lands in 
every variety of form ; 2, TabMands or phUeaw — 
elevations of the surface rising to a considerable heic^t, 
and presenting the form of a table or platform ; and 
3, Plaint and vaUejft, or 2o«o^aiMif-> portions of the 
8urfiM)e little or not at all raised above the level of the 
ocean. On comparing the great mountain chains of 
the different continents, the first observation is, that 
in the Old World, Europe, Asia, and Africa, tiiey 
follow, in general, the direction of the parallels of 
latitude, or extend somewhat in a direction from east 
to west; while in the New World, Nortii and South 
America, the principal chains extend in the direction 
of the meridian, or from north to south. And next, 
that in all cases the table-lands are intimately con- 
nected with the mountain ranges — the highest moun- 
tains invariabW rising, not from plains, but firom table- 
hmds. The Old World is most remarkable for its 
mountains and table-lands, and the New World for its 
plains. Western Asia is entirely composed of table- 
land, varying from 8000 to 6000 feet in height ; while 
all Africa, south of the Desert, is understood to be an 
immense table-land of great elevation. The north of 
Europe and Asia, however, is one vast and almost unin- 
terrupted plain, so that from the western shores of FVance 
through the Netherlands, Germany, Russia, the steppes 
of the Cupisn and Siberia, the whole extent may be tra- 
versed without changing the level more than five or six 
hundred feet But the plains of Europe and Asia are 
insignificant when compared with those of America, 
the northern portion of which has little interruptiott 
from heights in the central space, extending between 
the Arctic Ocean and the Qulf of Mexico ; whUe in 
South America the central portion is traversed by 
level plains from the Llanos of the Orinoco in the 
north, to the steppes of Patagonia in the south— a dis- 
tance of more than 2300 miles. In the British Isles 
the table-lands and mountains are shown to occupy 
the northern and western portions, while the plains 
occur chiefly in the south and east 

Plate 11 

In this map the geographical positions of active and 
extinct volcanoes over the globe are distinguished by 
red and black spots, and the districts most liable to be 
visited by earthquakes are marked by different degrees 
of shading, as explained in the notes. The diagram at 
the bottom of the Plate shows the height of the princi- 
pal mountains, distinguishing the active volcanoes. 



DESCRIPTION OP THE PLATES. 



Plate 12. 

The distribution of heat over the globe Ib here ren- 
dered perceptible to the eye by lines drawn through 
all plaoiBS haying the same mean annual temperature. 
These are called iiothermaU, and their demtion from 
parallelism with the Equator shows that latitude, or 
distance from the Equator, alone, gires little indication 
of the temperature of any particular place. The mean 
annual temperature of the principal placea on the globe 
is stated in figures on the principal map. The map of 
Central Europe shows by red and blue figures the 
summer and winter temperature of the principal 
meteorological stations, while that of Uie Britii^ 
islands presents the three elements of summer, winter, 
and mean annual temperatures. If Uiese were con- 
nected by lines, the first would be called iiOihenU, tiie 
second itoekimeiMl, and the third uotkarmiU lines. July 
is, on an average, the hottest, and January the coldest 
month; the mean annual temperature occurs in April 
and October in the north temperate zone. Near the 
parallel of 30** W., the extreme temperature of summer 
and winter, (July and January,) for the latitute, is stated 
in blue and red figures. Places where the temperature of 
the latitude agrees with the isothermal line, are said 
to have a normal temperature ; those where the iso- 
therm is lower, are relatively cMert and those where 
higher, relatively foarmer, than the normaL A remark- 
able example of the latter occurs on the west coast of 
Europe, where the warm water of the Gulf Stream has 
the effect of carrying the isothermals many degrees 
north of their normal position. A climate is called an 
intular or §ea climate where the difference of mean 
temperature is very small, or where the winter is too 
warm and the summer too cool ; and a conHnmial di- 
mate where the difference of mean temperature is very 
great, or where the winter is too cold and the summer 
too hot Europe has a true insular climate — a mild 
winter and a cold summer. Northern and Central Asia 
has a true continental climate — a cold winter and a hot 
summer ; while North America has more of a continental 
climate in winter, and a sea climate in summer. The hot* 
test locality on the globe is in Central Africa, where Uie 
temperature of July is 90* Eshr., and tiie coldest in 
Siberia, where the temperature of Janiury is 40* below 
the freezing point of Fahr. scale. In the old continent, 
the cold comes from the N.E., and in the new, from 
the N.W. The cold region of Siberia has no corres- 
ponding region of equal oold in America. If tiie globe 
bedividedat the meridisnof 20* W.,wefind that theeast- 
em portion, which has the laiigest mass of land, is colder 
than the western, and that the difference diminishes as 
we approach the Equator. The temperature of the whole 
globe increases 8* Fahr. from January to July ; a mean 
between these months gives, as the mean temperature 
of the globe, 58** Fahr. The mean temperature for the 
N. hemisphere is 60° Fahr., and the mean for the S. 
hemisphere 56** Fahr. The great quantity of rain which 
fiills in the N. hemisphere is probably one cause of its 
higher temperature, while,in the S. hemisphere, theinflu- 
enoe of the sun's rays is expended to a great degree in the 
melting of masses of ice, or in the evaporation of snow. 

Plate 18 

Presents a graphic representation of the principal phe- 
nomena of the winds over the globe. Near tiie centre 
is the zone of calms and variable winds and storms, 
corresponding to the zone of constant rain in Plate 14. 
North and south of this belt is the region of the Trade 
or passage winds, called VenU aluU by the French ; 
and beyond these, the regions of the souUi-westerly and 
north-westerly currents of air. The Indian Ocean is the 
region of the Montoom, (the M(mt9tm» of the French,) 
included within which is the district of Uie Typhwma, or 
storms peculiar to the China Sea. The diagrams at the 
foot of the Plate are devoted to an explanation of the 
Hwrrieanti of the West Indies and the Indian Ocean« 
and of the varying limits of the trade-winds in the 
Atlantic, according to the different seasons. The hurri- 
canes of the Indian Ocean and of the West Indies, and 
the typhoons of the China Sea, appear to be subjected 
to peculiar and fixed laws for each hemisphere, both as 
regards their movements of translation and their rota- 



tory movements. These temperts originate between 
the equator and the tropics during winter, when the 
regularity of the trade-winds is interrupted, or during 
the change of the monsoons. They obey a double 
movement — the one of translation or progress, and the 
other of a gyratory or rotatory kind. On Uie N. of the 
Equator the rotatory movement is fh>m ri^ to Irfi^ 
while on the S. of the Equator it is reversed, or passes 
from 2^ to ridu, as shown on the plate. The move- 
ment of translaUon takes the form ox a pwabolio curvsy 
the summit of which is towards the west On the N. 
hemisphere this curve forms a tangent to the meridian 
about Ut. 30*, and in the & hemisphere about lat. 26% 
corresponding with the north and south limits of the 
trade- winds. In the Indian Ocean, these storms uni- 
formly oome from the eastward, and travel to the west- 
ward and southward, as shown in the chart of the 
Rodriguez hurricane. The West Indian hurricanes 
commence near the Leeward Islands, travel to the 
W.N.W., and then round the shores of the Gulf of 
Mexico, following the Qulf Stream, and are lost in the 
Atlantic, between the Bermudas and Halifax. The 
chart in the left comer of the Plate shows the date of 
occurrence, and course of some of the most important 
of these storms. The rate of progress of a hurricane 
varies in different parts of its course; that of the 
Rodrigaea storm has been calculated at from 220 to 
280 imles Srday at first, diminishing, as it approached 
the tropics, to about 60 miles a-day. 

Plate 14. 

Rain is distributed very unequally over the globe. In 
general it is most abundant in those regions where eva- 
poration is carried on most rapidly; but there are 
striking exceptions to this rule, for in many places, 
even near the tropics, it seldom or never rains. These 
rainless districts comprise vast regions, almost devoid 
of vegetation. On the contrary, there are regions where 
rain is almost incessant, and where, oonsequenUyy 
vegetation is rank and abundant The zone of great- 
est precipitation is situated on the north of the 
Equator, and corresponds with the zone of ** the vari- 
ables** in Pkte 13. Within this belt, on the west 
coast of Africa, the average annual quantity is 189 
inches. Rain is in general most abundant at the 
Equator, where the temperature is highest; and the 
quantity decreases, irregularly, as we ^proach the 
Polar regions. The average aimual fidl within the 
tropics is 95 inches, and within the temperate zone 84 
inches. This is shown graphically in Uie diagram 
(<* Increase of Rain with Heat '^at the foot of the Plate. 
The diagram of " Decrease of Rain with Distance from 
Coasts," illustrates a general law occasioned by the 
greater amount of vapour that arises from the sea than 
from the land. In the temperate zone of both hemi- 
spheres, the western coasts are proportionally mors 
moist than the eastern, because they are exposed to 
the prevailing westerly currents of air which, passing 
over the ocean, are highly impregnated with moisture. 
Within the tropics, me eastern coasts, especially in 
America, are more moist than the western, from their 
exposure to the trad^-winds. In certain districts mors 
rain fidls in one season than another ; these are dis- 
tinguished on the map as the summer, winter, and 
autumn rains. Snow never fidls within or near the 
tropical regions at the level of the sea. The blue lines 
on the map show that the deposition of moisture in 
this form is, in the northern hemisphere, limited to the 
north of India, the Mediterranean, and the Gulf of 
Mexico ; while in the southern hemisphere it does not 
approach nearer the Equator than the south of Aus- 
tralia, the Cape colony, and Patagonia The fall of 
snow increases with the decrease of temperature, in 
proceeding from the equatorial towards the polar 
regions. In Europe this decrease oceun in the fol- 
lowing order: — Rome has 1} snowy days in each 
winter, Venice 5|, |Milan 10, Paris 12, Carlsmhe 26, 
Copenhagen SO, and St Petenburg 171. The actual 
elevation of the snow line— the line of perpetual con- 
gelation — or the lowest point on a mountam at which 
snow is never entirely melted, in the different sones, is 
shown in the diagram on the left of the map, and on 
an enlai^ged scale in Plates 15 and 16. 
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Plate 15. 

The plants of any particular region are the expo- 
nents of its climate ; certain plants will grow spon- 
taneously only within certain districts or zones, the 
boundaries ox which are dependent on the amount 
of heat and moisture which such zones receiye in 
the course of the year. Hence we find that trees, 
g^rain, and shrubs range themselves on the globe ac- 
cording to lines of equal summer and equal winter 
temperature : the lines of summer temperature, for 
example, indicate precieely the limits of the possible 
cultivation of annual plants. Nor is a knowledge of the 
capabilities of a country for producing plants less im- 
portant with reference to its population. Comparing 
Naples with Norway, for example, we find that the 
effect of climate is such as to render the harvest five 
times more productive in the former than in the latter, 
while, in consequence, the population is twenty-five 
times more dense, in proportion to its area, in Naples 
than in Norway. The object of this map is, by divid- 
ing the whole earth according to its peculiar flora, into 
certain climates of vegetation, to present^ at one view, 
the distribution of the most use&l and valuable wild 
and cultivated plants. Each of the plant climates is 
characterised by certain trees, grains, and fruits, the 
number and variety of which increases as we approach 
the Equator, and decreases towards the polar regions, 
whore their only representatives are a few mosses and 
grasses. Rice, which supports the greatest numbers of 
the human fiunily, is chiefly confined to the tropical 
regions of Asia and America. Wheat requires a mean 
annual temperature of 37^ or 39o Fahr. Maize ex- 
tends to lat. 40° N. and S. in America, and to lat. 60^ 
or 52* N. in Europe. Barley to lat 70* N. in Norway. 
Rye to lat 67sand oats to lat 65o N. Since heat 
decreases as we ascend into the atmosphere, so moim- 
taios situated between the tropics, the summits of 
which rise above the snow line, represent the vegetable 
zones of the whole earth, rising one above the other 
verHeally, in the same order as they observe in a hori- 
zofUai direction from the Equator to the Poles, on 

Slains. This is explained by the colours on the 
iagram at the bottom of the Plate, on which also is 
represented the actual ascertained limits of the snow 
line in different latitudes. In the Himalaya this will 
be observed to be 19,000 feet on the north, while it is 
only 16,500 feet on Uie south side— an anomaly which 
has been considered due to the radiation of heat from the 
high land of Tibet, but which is more probably owing to 
the greater quantity of snow which falls on tiie southern 
than on the northern slopes of the mountains. 

Plate 16. 

Animals, like plants, are adapted to special dimatic 
conditions ; like them, also, they are subjected to invari- 
able laws. Each zone, or region of dimate, is occupied 
by some species of animals peculiar to itself, beyond 
the limits of which they will not range if left to their 
natural freedom. A group of animals, embracing aSl 
the species both terrestrial and aquatic, inhabiting any 
particular region, is caUed a Fauna, in the same way 
as the plants of any particular country is called its 
Flora, In this map the fiiunas of the two hemispheres 
are distributed in three principal divisions — ^namely, 
the tropical, temperate, and arctic fiiunas, each of 
which is characterised by peculiar species of animals. 
These, like plants, attain their highest development 
imder the torrid zone, which is distinguished not only 
by the greatest varietv, but by the size, strength, and 
beauty of its animal formations. In proportion as we 
recede from the Equator, so the covering of animals 
loses its brilliancy of colour, until, in the polar regions, 
all animals, whether marine or terrestnal, assume a 
nearly uniform and sombre hue. From a comparison 
of thiB with the preceding map, it vdll appear that the 
nature of their food has an important bearing on the 
distribution and the grouping of animals, those of the 
herbivorous kind being more or less limited to particu- 
lar vegetable zones, while, since the food of carnivorous 
animals is everywhere present, their range is, in Uiis 
respect^ much less con&ied. The diagram at the foot 



of the Plate represents the disCribution of animals in 
a vertical direction, showing, as in the case of plants, 
that those nearest the level of the sea correspond with 
those of the torrid zone; while near the snow-line near 
the tops of mountains, the animals are similar to those 
of the arctic zone. 

Plate 17. 

The geographical distribution of man is different 
from that of fdl other oi^ganic beings ; his constitution 
renders him more cosmopolite, while, from the superior 
structure of his physical frame, as well as his mental 
endowments, he is less subject to the influence of ex- 
ternal drcuznstances than any of the inferior animals : 
hence he is found in every locality over the globe, 
under eveiy climate, and at eveiy degree of altitude to 
which organic life extends. All the various races of man 
existing on the globe have originated from one species, 
but diSinct races have been known to exist since the 
earliest dawn of history and tradition. The principal 
map exhibits the distnbution of the leading races of 
man, as existing at the present time, the localities of 
which are exphuned by the reference-figures and colours. 
The Ethnographic map of Europe presents a more 
minute subdivision of these races in Uiis quarter of the 
globe. The diagram in the right comer of the Plate 
explains, by means of the scale of feet, the height 
above the level of the sea of inhabited places in differ- 
ent countries. Coloured lines and a scale placed near 
the meridian of 20" W. on the upper map, indicate the 
prevailing kinds of food used by the inhabitants of 
the different zones. Thus, within the tropics, the prin- 
cipal food of the human family is derived from the 
vegetable kingdom; beyond the tropics, north and 
south, a mixed animal and vegetable diet is used ; while, 
north of the arctic circle, the food of man is derived 
entirely from the animal kingdom. A faint line pass- 
ing through Greenland and the north of Asia points out 
the northern limit of permanent habitation; the cor- 
responding line in the southern hemisphere passes 
south of &pe Horn and Tasmania. 

Plate 18. 

As a necessary accompaniment to the distribution of 
man according to races, we have, in this Plate, arranged 
the globe by colours, according to the great leading 
divisions of religious belief. The vast regions coloured 
brown, indicate, pretty nearly, the countries yet in 
a state of barbarism, occupied by different tribes of 
heathens ; while those more or less civilised are ranged 
under Uie blue, pink, green, and yellow colours. 
In the small tables are pointed out (on the first 
line) the present population of the different coun- 
tries, in round numbers, with the proportion belong- 
ing to each of the prevailing forms of belief, omit- 
tang tiie minor sects. Europe, it will be observed, 
is occupied by three leading sects — ^Roman Catholics 
in the S.W., Greek Catholics in the E., and Pro- 
testants in the middle and north. A comparison 
of this with the preceding map will show that, in 
general, the Roman Catholic comprises the Celtic 
popidation, the Greek the Sclavonian, and thePiroteet- 
ant the Teutonic or German. " It is a most significant 
circumstance, that no large society, of which the tongue 
is not Teutonic, has ever turned Protestant, and that, 
wherever a language derived frt>m that of ancient Rome 
is spoken, the religion of modem Rome to this day 
prevails.'' ^ This latter fact is strikingly exemplified in 
the countries of Spanish America. The diagram under 
the "ntle points out the estimated numbers of the dif- 
ferent creeds over the globe, while, in that on the left 
comer of the Plate, an attempt has been made to point 
out, graphically, the comparative progress of education 
in different countries, in so fiir as this can be ascer- 
tained by statements regarding the attendance at school 
of that portion of the population comprised between 
the ages of seven and fourteen. The colours correspond 
with those on the map and explanatory diagram. The 
blue tint, which, in general, occupies the highest part 
of tiie scale, strikingly illustrates the intellectual acti- 
vity of the Teutonic (Protestant) nations. 
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NEW GEOGRAPHICAL AND EDUCATIOSAl VORKS 

W. & A. K. JOHNSTON. 

4 ST ANDKEW SQUAKF., EDINBtlROH. 

Afanla bj Appolntmaat Ibr tli* ■ 




jOHflSTOHS' COLLEGE AND SCHOOL-ROOM MAPS. 

SET OF MAPS IN CASE. 

THE CASEIbrhi 
LIST OP THE MAPS. | LIST OF THE MAPS. 

imeriwKngUiid-BeotUiid-IreUnd, and PaltatbiB. , Anwrlci-KiurUiid-Sootind-IreluuL ud FalMtlne. 

Ttic Maim dhuutv 4 r«l 2 incbn ^y 3 irrt Li^clML The Bland " ' 

b«fMI4 Inchr^ liigh by 4 tnx 7 Inchn broiut; it ckq b« Ukfln in The Mtpamtuura * Sect i lacba by ,t tfrt India. Tbfl Cu« la 

plen*. [HckKl in tiuUlhR, ■nd mil wltb Blatjr to AJiy I«rt «f tba 4 f«l H incha Jmiq l>J 1 Teet H inclm tiigli ; ftlld oi it it onlj 4 incbea 

cninlry. tiLkrIi. It projtctft rery iittj« from lii« w^il : it cu be psciivl In 

PHa nflMf 10 Jfnp. und l>iiii>l«I SUmd, £7, 7: , niMliog, •■"1 •"! "1111 "(=!» «> •IJ JMt irfUi* mnntty. 

Bluk Boud behind inr Aritlimelic n Uiufnuiu, IOl M. atn. Prte o} Iht 10 Uapf awl PainUi Out. £t, Br. 

Slagla M»p« in iliMt*, eolonrtd, St. e«ch; on clotli and roller*, lOi. each; TarnitlMd, 13i. 

JOHNSTONS' SECOND SERIES OF SCHOOL HAPS, 

CONSISTS OP FRANCE, SPilS. CKNIllAL EUROPE, ITALV. ISWA, AKD CHAKT OF THE WOHI.D. 
SiK i/eH 2 iHflut tf Sj'r/t « incJut. Price in theiU, Si. tach,colmred: on etolh and rolltrs, IOj. tath; tantidtid, 12<. 

JOHNSTONS' SCHOOL CLASSICAL MAPS, 



COMPRISE ORRIS TETERIRI'S KOTl'S, ITALIA ASTIQUA, CK-t:ClA ANTlgt'A, ASIA MINOR, AND OBBIS ROMASIS. 
Sill i/rtl 2 inctf hy 3/tet 6 imlu: Price in ihtcU, Si. lUfA; ou cloth ami Toll,r$, lOi. each; rarHithrd, 12i. 

JOHNSTONS' SCHOOL PHYSICAL CHABT OF THE WORLB. 



Sia i/tel 2 lAeict bg Z/trt 6 iscArt. Pricf I'n firft$, 8i. ; o» ctM and rollirj, 10*. ; TOmiiAa/, 12i. 

Tlw ibovg Mkpi lian tha tpproral of tbc CoHHrmi or Council on EdMaTioN, and an (xlfBilnlj purefauid bj- 
QaTgrnninit fordiitribuiion in KngUod ud Uia CaliiDi*<; Ibtr uv >Im u*ed in th* Ngmal School) oT tba KitibliiliincDi 
uid Frt* Cburch, id ScoiUad. 



JOHNSTONS' SCHOOL AND FAMILY HAPS. 

EaRT Hb^ISPHEHB, y^JtSV tiBMlSPHBRB, EUROPB, AsiA, ApRICA, AMERICA, ENGLAND, SCOTLAND, IrKLANO, and 

Palbstink. Size, 33 by;27 inches. 

The above 10 Maps, moimted on a Standi (see preceding page,) with Diagram Board on Ijack, £5, 5s. The Stand 
measures 6 feet in height by 3 feet 3 inches in breadth. 

In Casef (see preceding page,) the 10 Maps cost j£4, 48. Size of the Case, 3 feet 3 inches by 1 foot 6 tnchesL 



Single Usj^ colonied, in Sheets, 3s.; on Cloth and Sellers, 5s.; Tarnished, 6b. 

Uniform with the above in Size and Price, 

I. A CHART OF THE WORLD. II. A MAP ILLUSTRATIVE of QEOGRAPHICAL TERMS, with 
Glossary, by J. R, Jackson, F.R.S., &c. 



JOHNSTONS' ILLTTSTBATIONS OF NATURAL FHILOSOPHT. 

Sheet He. 8, KBCHAHICAL FOWZBS, 47 Siagranu . 
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Sheet Ifo. 1, 



FBOPEBTIES Of BODIES, 



«87 Diagrams. 



JORHSttflS'lLLIIiniAnOIIS OF NXroiML niLOSOPSIC 
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Sheet Bo. 3, 



HTDSOSTATICS, 



9S Diagrams. 



The illustrations of Xataral Philosophy are carefully drawn and coloured after nature, and the series in preparation will 
include all the most interesting Phenomena of general Science. Each sheet is accompanied by a Hand-book explanatory 

of the subject. . , « 

Price, including Hand-book, mounted on Cloth and Roller, 10s. pUm, or 12s. varnished, each. Size of each sheet, 

4 feet 2 inches by 3 feet 6 inches. 

The aboTe Maps and Illustrations have the Mproval of the Committrb of Council on Education, and are extensively 
purchased by Government for distribution in England and the Colonies; they are also used in the Normal Schools of tlie 
EsUblishmeot and Free Church, in Scotland. 



ZOOLOGY. 

Four Sheets on Natural History for Jntrenile and Infant Schools, and Nurseries, with a Sheet of Letterpress explana* 
tion. The Animals are exhibited in their sizes classified. Price— plain, 3s.; coloured, 5t. 

JOHKBTOITB' KODEBN GLOBES, WITH ALL THE KOST BECENT DISCOVEBIES. 

30-Inch Tbrrbstrial Globx, Black Stand, £880, i2-lNCH Globb, Black SUnd, per pair, £400 

Mahogany Stand, 10 10 ' High Mahogany Stand with Com- 

1 8-Inch Globb, Low Black Stand, per pair, 9 9 i pass, per pair, . . . ,660 

Mahogany Stand, . 10 10 6-Inch Globb, Low Black Stand, per pair, . 116 

... High do. do. • 14 14 3- Inch Globb, Rosewood Stand, per pair, 8s., and 1 1 

*»• Two-thirds of Invoice price allowed for Olobe packing-ca^et if relumed within six weeks from cUUe of 
Invoice^ imt the Publishers <U) not hold themselces responsible for siny damage Olobes taay reeeice after leaving 
their Premises, 



JOHNSTOKS* CHART OF THE WOSLD OH KEBCATOB'S VSJNYCmSS. 

Size 6 feet by 5 feet 8 inches. Price on roller varnished, or in quarto morocco Case, £3, St. 



A0ENTS lOB BAXJEBHELLEB'S EMBOSSED BELIETO MAPS. 

EMBOSSED MAP OF EUROPE, 25 by 20) inches, price 26s. GERMANY, 25 by 23} inches, price 26s. 
FRANCE, 25 by 23} inches, price 289. SWITZERLAND, 26 by 19} inches, price 42k. MONT BLANC, 18 by 
1 3} ijiehef, price 21i. BRITAIN, 26 by 28} inches, price 22s. 

The above Maps art all Frawud and Varnished, 

VSVA& BISCOVITT AZAOWBB TO SCBOO&S. 



AoBMTS IK London : T. 
Glasgow : 




Cross ; R. THEOBALD, Paternoster Row 
Dublin : HODGES & SMITH. 



